The IPNS-I 500 MeV Rapid Cycling Synchrotron (RCS) was commissioned during March of 1977. It was originally designed as an injection energy booster for the Zero Gradient Synchrotron (ZGS), as well as a source of high intensity proton beams for neutron production. With the termination of the high intensity operation of the ZGS, the accelerator became a dedicated machine for neutron physics. After a period of tuning and improving accelerator components, the accelerator officially began neutron physics experiments on July 1, 1978 Booster-I4 and the ZGS5 prompted the use of the same method for the RCS. The poly-paraxylene stripping foil is located on the inside radius of a long straight section (L1) outside the limit of circulating beam. The equilibrium orbit is deformed in the injection region into the foil by a series of three small, pulsed "bumper" magnets.6 The H beam is injected through a singlet ring magnet so that at the stripper, its path matches the deformed orbit (Fig. 2) 
elsewhere,l so only a brief description will be presented. The RCS is a six period machine with a magnet structure of DOOFDFO Booster-I4 and the ZGS5 prompted the use of the same method for the RCS. The poly-paraxylene stripping foil is located on the inside radius of a long straight section (L1) outside the limit of circulating beam. The equilibrium orbit is deformed in the injection region into the foil by a series of three small, pulsed "bumper" magnets.6 The H beam is injected through a singlet ring magnet so that at the stripper, its path matches the deformed orbit (Fig. 2) By the end of June 1977, beams of over 1 x 1012 were being accelerated to the full energy of 500 MeV.
Work continued on improving accelerator component reliability and on the completion of the extraction system components. The kicker and septum systems were installed during October and November 1977. By January 1978, peak beams of 8 x 1011 protons/pulse were delivered on target. Problems with the extraction system were also encountered. The high speed, high current pulses of the kicker magnets were radiating noise throughout the RCS. Noise immunity had to be increased in numerous systems.
January 1978 was a milestone month for the RCS. During the previous months of operation, the RCS had been running at 1 Hz because of fears that a high repetition rate would damage the H source, which the RCS was sharing with the ZGS. But since the ZGS was terminating its final high intensity H run, the RCS began 5 Hz operation. Both synchrotrons shared the 50 MeV linear accelerator, so the RCS was operated in a "burst mode" to allow for injection into the ZGS. By April 1978, the RCS was routinely delivering 106 pulses, averaging 5 x 1011 protons/pulse, on target per week for calibration of experimental instruments. This operation was limited to nighttime and weekends. Day shifts were spent on machine studies and accelerator component improvements.
During this time, a breakthrough occurred in the stripper foil lifetime problem, which had been plaguing the operation from the start. Foil lifetimes had been as short as a few hundred pulses. Different foil thicknesses, ranging from 1700-14,000 A, and different foil mounting techniques were tested. Foil lifetimes of millions of pulses were achieved by coating 3000-4500 A foils with a 400 A layer of aluminum. These foils were mounted so that the bottom edge was not fixed but weighted by a small weight. An additional improvement was made by trimming the currents of the injection bumper magnets to minimize the number of passes through the foil of the circulating beam during injection. Foils now last well over 10 million pulses.
The official ZING-P' experimental program began in July 1978. During this month, the ZGS was not operating so the RCS went from "burst mode" to continuous "around-the-clock" operation. The rate was also increased from 5 Hz to 10 Hz. The RCS was extracting 4 x 106 pulses/week and averaged 8 x 1011 protons/pulse.
Since October 1978, routine 15 Hz "burst mode" operation with 3 x 106 pulses/week and 8 x 1011 protons/pulse on target has been achieved. This is equivalent to over 1.0 pA of dc current on target averaged per week (Fig. 3) . Operation in a 30 Hz "burst mode" is expected soon; and with the scheduled shutdown of the ZGS on October 1, 1979, continuous 30 Hz operation will begin.
Future Goals
The near term (1979) (1980) goal is to achieve a dc current weekly average of 8.5 pA on target. This will be accomplished in part by general reliability improvements. These include a new transformer-style septum magneti1 which will replace the present septum magnet, which has been failure prone. The kicker magnet vacuum liners, which have been prone to leak due to radiation damage, have been replaced by more radiation resistant vacuum liners. Improvements 
